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[57] ABSTRACT

An arrangement for driving a measuring spindle of a bal-
ancing machine has a friction wheel which is drivable by an
electric motor and which can be brought into and out of a
condition of driving relationship with the measuring spindle.
The electric motor and the friction wheel form a motion unit
supported movably about a mounting assembly which is
disposed on the machine frame structure and which is
arranged in displaced relationship with the axis of the rotor
of the electric motor. A torque which is produced about the
mounting assembly when the rotor of the electric motor is
accelerated causes movement of the motion unit thereby to
produce the driving connection between the friction wheel
and the measuring spindle.

30 Claims, 2 Drawing Sheets
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ARRANGEMENT FOR DRIVING A
MEASURING SPINDLE OF A BALANCING
MACHINE

This is a continuation of application Ser. No. 08/299,633.
filed on Sep. 2. 1994 now abandoned, which was abandoned
upon the filing hereof.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is directed to balancing machines
for balancing rotary members and, more particularly, to a
system for rotating a rotary member such as a vehicle wheel.

2. Description of the Related Art

In balancing machines for balancing rotary members such
as for example motor vehicle wheels, the measuring spindle
of the machine can be rotatably driven to carry out the
balancing operation by means of a friction wheel which is
drivable by an electric motor and which can be moved into
and out of driving contact with the measuring spindle. One
form of arrangement for doing that is to be found, for
example, in U.S. Pat. No. 4,480,472 in which the drive
connection between the measuring spindle of the balancing
apparatus and the friction wheel is produced by way of an
additional coupling mechanism operable to move the fric-
tion wheel into the driving position. In another arrangement
of that kind, to be found in U.S. Pat. No. 4,435,982, the
friction wheel is moved into the driving position, in which
it is in frictional engagement with the measuring spindle, by
means of a gear assembly. However, those arrangements
which involve the above-mentioned additional coupling
mechanism or the gear assembly suffer from the disadvan-
tages inherent in the provision of additional items of
equipment, for example, susceptibility to wear or break-
down.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
arrangement for driving a measuring spindle of a balancing
machine which does not suffer from the above-mentioned
disadvantages of requiring additional items of equipment
therein.

Another object of the present invention is to provide an
apparatus for driving a measuring spindle of a balancing
machine in which a driving connection between a motor-
driven friction wheel and the measuring spindle can be
produced in a simple and reliable fashion.

Still another object of the present invention is an arrange-
ment for driving a measuring spindie of a balancing machine
in which a driving connection between a driven friction
wheel and the measuring spindle is produced by virtue of
normal actuation of the machine.

In accordance with the principles of the present invention,
the foregoing and other objects are achieved by an arrange-
ment for driving a measuring spindie of a balancing machine
comprising a machine frame means, a friction wheel adapted
to be brought into and out of driving relationship with the
measuring spindle, and an electric motor for driving the
friction wheel. The electric motor and the friction wheel
constitute a unit, referred to herein as a motion unit, which
is supported movably about a support structure on the
machine frame means. The support is arranged in a dis-
placed relationship relative to the axis of the rotor of the
electric motor. The arrangement is such that the motion unit
is movable by a torque generated about the support structure
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when the rotor of the electric motor is accelerated, thereby
producing the frictional driving relationship between the
friction wheel and the measuring spindle.

As will be seen in greater detail hereinafter in relation to
preferred embodiments of the invention, the friction wheel
of the arrangement according to the invention, with which
the electric motor forms a motion unit, is moved into the
driving position by the torque produced upon acceleration of
the rotor of the electric motor. That means that the invention
does not require an additional device for moving the friction
wheel into the driving position. Accordingly, immediately
after the electric motor is switched on, the torque generated
upon acceleration of the rotor of the electric motor takes
effect so that the friction wheel is moved into the driving
position directly after the motor is switched on. The torque
for moving the friction wheel into the driving position is
produced as a result of a force which acts on the motion unit,
upon acceleration of the motor rotor and the friction wheel,
at a spacing from the support structure supported on the
machine frame means in displaced relationship relative to
the axis of the rotor of the electric motor. The support
structure thus forms a pivot axis about which the above-
mentioned torque acts, to displace the motion unit. That
torque thus pivots the motion unit consisting of the friction
wheel and the electric motor, about the pivot axis when the
electric motor is switched on, whereby the friction wheel
comes into driving relationship with the measuring spindle.
For that purpose the spindle may be non-rotatably connected
to a drive wheel against which the friction wheel. driven by
the electric motor. is pressed by the torque generated.

The torque is generated as long as the rotor of the electric
motor is accelerated, and thus a force about the pivot axis
defined by the motion unit support structure acts on the
motion means to produce the appropriate movement thereof.
It will be seen therefore that this arrangement ensures that
the driving connection between the driven friction wheel and
the measuring spindle is brought about automatically upon
actuation of the arrangement. That connection is supported
or maintained by counter-moments which take effect at the
location of frictional engagement and which are produced
upon acceleration of the member such as a motor vehicle
wheel which is fixed on the measuring spindle. A friction
lining on the friction wheel and/or on a drive wheel which
is mon-rotatably connected to the measuring spindle and
which is engaged by the friction wheel may also assist in that
respect. The friction wheel may be rigidly or non-rotatably
connected to the rotor of the electric motor, or alternatively
a transmission means may be disposed between the electric
motor and the friction wheel for stepping up or down the
speed of rotation thereof.

The motion unit formed by the electric motor and the
friction wheel can be mounted on the machine frame struc-
ture in such a way that the driving connection between the
friction wheel and the measuring spindle is automatically
terminated upon conclusion of the acceleration phase; that is
to say, for example, when the rotor of the electric motor is
rotating at a constant or a falling speed. insofar as. in the
absence of acceleration of the rotor of the electric motor and

“with the resulting disappearance of the rising drive forces

previously acting on the friction wheel, there will no longer
be any force acting on the motion unit about the pivot axis
formed by the support structure thereof, to provide for the
frictional engagement between the friction wheel and the

measuring spindle.

The motion unit consisting of the electric motor and the
friction wheel moves out of the driving position into its rest
position in which there is therefore no driving connection
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between the friction wheel and the measuring spindle, due to
the lack of the force which caused the motion unit to be
initially moved into and held in the driving position. That
operative disengagement of the motion unit can be further
promoted by the fact that the motion unit is in effect thrown
away from its position of being drivingly connected to the
measuring spindle, as a result of further rotary movement of
the electric motor rotor which is no longer being accelerated.
and therewith further rotary movement of the friction wheel
which is coupled to the electric motor rotor. The motion unit
can be held in a condition of equilibrium in its rest position.
That can be achieved by the motion unit being mounted in
the support structure in the manner of a pendulum assembly.
The weight of the motion unit is then compensated for in the
support structure which thus acts as a form of self-aligning
or pendulum bearing means. It is also possible to provide a
weight compensating means of a different nature, for
example in the form of a spring which is supported on the
machine frame means and which, when the rotor of the
electric motor and therewith the friction wheel is not being
accelerated, moves the motion unit into its rest position in
which it is no longer in driving relationship with the mea-
suring spindie.

Since., when the electric motor is switched on, the above-
mentioned force resulting from acceleration of the rotor
thereof and the friction wheel comes into effect to cause the
motion unit and therewith the friction wheel to be moved
into the driving position, the arrangement according to the
present invention thus provides for automatic movement of
the friction wheel into the driving position and likewise
automatic movement of the friction wheel out of the driving
position, as for example when a desired final speed of
rotation of the rotary member to be balanced is reached. The
electric motor can be switched off when the desired speed of
rotation is reached or at an earlier time and can continue to
run on freely after the arrangement moves into the
uncoupled condition.

It may be noted at this point that the arrangement accord-
ing to the invention may advantageously be used in those
balancing machines in which the unbalance measurement
operation is effected in the phase in which the speed of
rotation of the measuring spindle is running down, after the
spindle has been uncoupled from the drive subsequent to an
acceleration phase in which the spindle has been accelerated
to a target value. Such a machine is described, for example,
in U.S. Pat. No. 4,480,472 to which reference may accord-

ingly be directed in this respect.

Further objects, features and advantages of the present
invention will be apparent from the following description of
preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic side view of an embodiment of
an arrangement according to the invention for driving a
measuring spindle of a balancing machine,

FIG. 2 is a view of the FIG. 1 arrangement taken along
section line II—II in FIG. 1, and

FIG. 3 1s a diagrammatic view of a further embodiment of
the arrangement according to the invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring firstly to FIGS. 1 and 2. shown therein is part of
a balancing machine for balancing a rotary member such as
a motor vehicle wheel. Reference numeral 9 denotes a
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measuring spindle of the balancing machine, which is
mounted in a measuring spindle support assembly as indi-
cated at 20 in FIG. 2. For an unbalance measuring operation,
a rotary member 19 such as a motor vehicle wheel is

non-rotatably clamped on the measuring spindle 9 in the
usual way. Reference numeral 10 denotes a drive wheel
which is non-rotatably connected to the measuring spindle 9.
During a measuring run, the measuring spindle 9 is rotated
about its axis as indicated at 25 in FIGS. 1 and 2. The
measuring spindle 9 is driven by means of the driving
arrangement according to the invention as described below.

The driving arrangement according to the invention com-
prises an electric motor 1. A friction wheel 2 is non-rotatably
connected to the rotor (not shown) of the electric motor 1 by
way of an output shaft 26. A transmission unit such as a gear
device may also be operatively connected between the
friction wheel 2 and the electric motor rotor to provide a
step-up or step-down effect in transmission of the drive from
the electric motor 1 to the friction wheel 2. The friction
wheel 2 and the electric motor i together form a unit which
is referred to herein as a motion unit, as indicated at 8. The
motion unit 8 can be moved from a rest position which is
shown in solid lines in FIG. 1 and in which the friction wheel
2 is out of operative engagement with the drive wheel 10,
into a driving position which is shown in dash-dotted lines
in FIG. 1. In the driving position the friction wheel 2 and the
drive wheel 10 are in frictional engagement with each other.
The friction wheel 2 and/or the drive wheel 10 may be
provided with a friction lining or covering thereon to
enhance frictional interengagement thereof.

In the rest position, compensation of the weight of the
motion unit 8 is provided by a spring 11 supported on the
machine frame 3. The motion unit 8 is supported on the
machine frame 3 by way of a mounting assembly which
forms a pivot axis as indicated at 24 in FIG. 2. The pivot axis
24 is formed by mounting trunnions 12 and 13 fixed to the
casing of the electric motor 1. The pivot axis 24 extends
parallel to the axis 23 of the rotor of the electric motor 1, in
displaced relationship with respect to the axis 23. The
mounting trunnions 12 and 13 are supported in suitable
trunnion guides indicated at 14 and 15 in FIG. 2. The
trunnion guides 14 and 15 form linear guide means for the
mounting trunnions 12 and 13 and thus for the pivot axis 24.
The mounting trunnions 12 and 13 are biased by compres-
sion springs 16 and 17 in a direction for providing for
frictional engagement of the friction wheel 2 with the drive
wheel 10. The compression springs 16 and 17 produce a
uniform constant contact pressure force as between the
friction wheel 2 and the drive wheel 10 when they are in
driving contact with each other. The mounting trunnions 12
and 13 guided in the trunnion guides 14 and 15 form first and
second mounting locations 4 and S of the mounting arrange-
ment for the motion unit 8.

Looking now at FIG. 3, the embodiment of the driving
arrangement according to the invention is of the same
general configuration as that described above with reference
to FIGS. 1 and 2 and the same components in FIG. 3 are
therefore denoted by the same reference numerals as those
used in relation to the embodiment of FIGS. 1 and 2. In the
FIG. 3 construction, however, the arrangement has a first
mounting location 6 which is of the same general design
configuration as the two mounting locations 4 and § of the
embodiment described with reference to FIGS. 1 and 2.
Thus, a mounting trunnion 27 is linearly movably guided in
a trunnion guide 22, as is the case with the mounting
trunnions 12 and 13 of the first embodiment. A compression
spring 18 provides a biasing force in the direction of
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frictional engagement between the friction wheel 2 and the
drive wheel 10.

At a second mounting location 7 in the FIG. 3
construction, a mounting pivot point 21 is formed for
mounting the motion unit 8. The pivot axis 24 passes
through the mounting pivot point 21 which is formed by a
mounting bell 28 supported movably in a ball holder 29
supported on the machine frame 3.

The structure of the embodiment of the arrangement
according to the invention having been described., the mode
of operation thereof will now be set forth as follows:

When the electric motor 1 is switched on the rotor thereof
is accelerated. As a result of that acceleration, the motion
unit 8 is subjected to the action of a force which 1s supported
by way of the motor casing at the mounting locations 4. 5 in
the first embodiment of FIGS. 1 and 2 or 6, 7 in the second
embodiment of FIG. 3, on the machine frame 3. That gives
rise to a turning moment or torque which causes the motion
unit 8 to be moved from the rest position illustrated in solid
lines in FIG. 1 into the driving position shown in dash-dotted
lines in FIG. 2. Due to the frictional engagement which then
occurs between the friction wheel 2 and the drive wheel 10,
the spindle 9 is accelerated to a desired speed. During the
acceleration phase the above-mentioned force continues to
act on the motion unit 8 about the pivot axis 24 formed by
the mounting locations 4, 5 or 6, 7. The drive directions of
the friction wheel 2 and the drive wheel 10 are indicated by
the arrows 30 and 31 in FIG. 1. The frictional engagement
between the friction wheel 2 and the drive wheel 10 occurs
due to a counter-moment which acts between those two
components and which is maintained throughout the entire
acceleration phase of the rotor of the electric motor. That
counter-moment is caused by the acceleration of the driven
system consisting of the rotary member 19, the spindle 9 and
the drive wheel 190.

During the condition of frictional engagement between
the friction wheel 2 and the drive wheel 10, a constant
contact pressure force between the two wheels 2 and 10 is
guaranteed by the compression springs 16 and 17 of the
embodiment shown in FIGS. 1 and 2 or the compression
spring 18 in the embodiment of FIG. 3. The operative
direction of the compression springs 16, 17 or 18 is disposed
approximately in a plane in which the axis of rotation of the
driving friction wheel 2, which axis in the illustrated
embodiments coincides with the axis of rotation 23 of the
rotor of the electric motor 1. and the axis of rotation 25 of
the measuring spindle 9 as well as the pivot axis 24, are
disposed. The motion unit 8, for example, the casing of the
electric motor 1, bear in the acceleration phase against an
abutment as indicated at 32 in FIG. 1.

As soon as the desired final or target speed of rotation of
the measuring spindle 9 is reached, the rotor of the electric
motor 1, the friction wheel 2 and the rotary member 19 being
balanced are no longer accelerated. The force with which the
motion unit 8 is held in the driving position is then no longer
operative.

With that force no longer being applied, the motion unit
8 is returned to the rest position in which it is in a condition
of equilibrium. As already discussed above with reference to
FIG. 1, that equilibrium can be achieved by virtue of the
weight compensating arrangement in the form of the spring
11 in FIG. 1 or, alternatively, by virtue of the motion unit 8
being suspended in the mounting arrangement in a
pendulum-like fashion.

When the driving arrangement is uncoupled from the
measuring spindle 9 by virtue of the motion unit 8 moving
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beck into its rest position, the measuring spindle 9 continues
to rotate in a run-down phase. During that phase an unbal-
ance measuring operation can be carried out on the rotary
member 19 being balanced in the usual fashion, for example
as described in above-mentioned U.S. Pat. No. 4.480.472.

It will be appreciated that the above-described embodi-
ments of the arrangement according to the present invention
have been set forth solely by way of example and illustration
thereof and that various other modifications and alterations
may be made therein without thereby departing from the
spirit and scope of the invention.

What is claimed is:

1. An arrangement for driving a measuring spindle of a
balancing machine including a machine frame structure for
rotatably supporting said spindle, the arrangement COMpIis-
ing:

a clamping device constructed and arranged to detachably
fix a rotary member to be measured on the measuring
spindle;

a drive wheel non-rotatably connected to the measuring
spindle;

a friction wheel constructed and arranged to be moved
into and out of a frictional driving relationship with the
drive wheel of the measuring spindle;

an electric motor, including a rotor. drivingly connected to
the friction wheel, wherein the electric motor and the
friction wheel constitute a motion unit;

a support structure constructed and arranged to movably
support the motion unit at a pivot axis on the machine
frame structure, the pivot axis being arranged in dis-
placed relationship and substantially parallel relative to
an axis of the rotor of the electric motor, the arrange-
ment being such that a torque acting on said motion unit
is generated about the pivot axis by the rotor of the
electric motor while the rotor is accelerated to move the

- motion unit into the frictional driving relationship
between the friction wheel and said drive wheel of the
measuring spindle; and

an abutment operatively disposed on the machine frame.
said motion unit bearing against the abutment during
acceleration of the rotor of the electric motor.

2. An arrangement as set forth in claim 1 wherein the
motion unit is mounted on the machine frame structure in
such a way that the driving relationship between the friction
wheel and the measuring spindle is automatically terminated
by termination of the acceleration of the rotor of the electric
motor.

3. An arrangement as set forth in claim 1 wherein said
driving relationship is adapted to be maintained by virtue of
a counteracting moment produced upon frictional connec-
tion between the friction wheel and the spindle.

4. An arrangement as set forth in claim 1 including a
weight-compensating means for holding the motion unit in
equilibrium in a rest position thereof.

5. An arrangement as set forth in claim 4 wherein the
weight-compensating means comprises a spring supported
on the machine frame structure.

6. An arrangement as set forth in claim 1 wherein said
support structure is constructed and arranged to support and
mount the motion unit resiliently relative to the machine
frame structure.

7. An arrangement as set forth in claim 1 wherein the
motion unit is mounted to said support structure at first and
second mounting locations.

8. An arrangement as set forth in claim 7 comprising
means for mounting the motion unit resiliently at at least one
of said first and second mounting locations.
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9. An arrangement as set forth in claim 1, wherein said
motion unit is pivotally mounted to the support structure
about said pivot axis.

10. An arrangement as set forth in claim 9 wherein the
pivot axis of said support structure is disposed at least
substantially parallel to the axis of the rotor of the electric
motor.

11. An arrangement as set forth in claim 1 wherein said
motion unit is mounted for at least substantially linear
movement at said first mounting location and for pivotal

movement at said second mounting location.
12. An arrangement as set forth in claim 7 wherein said

support structure comprises means for mounting the motion
unit for at least substantially linear movement at both of said
mounting locations.

13. An arrangement as set forth in claim 11 wherein one
of said mounting locations is adapted for linear guidance of
the motion unit at least substantially in a plane in which an
axis of the measuring spindle and an axis of the friction
wheel are disposed when the friction wheel is in the fric-
tional driving relationship with the measuring spindle.

14. An arrangement as set forth in claim 12 wherein said
mounting locations are adapted for linear guidance of the
motion unit at least substantially in a plane in which an axis
of the measuring spindle and an axis of the friction wheel are
disposed when the friction wheel is in the frictional driving
relationship with the measuring spindle.

15. An arrangement as set forth in claim 2 wherein an axis
of the friction wheel and the axis of the rotor of the electric
motor coincide.

16. An arrangement as set forth in claim 1 wherein the
friction wheel is non-rotatably connected to the rotor of the
electric motor.

17. An arrangement as set forth in claim 1 including a
spring structure for mounting the motion unit in the support
structure with a spring biasing operatively in a direction of
a drive connection between the friction wheel and the
measuring spindle.

18. A balancing machine for balancing a rotary member
comprising

a machine frame,

a measuring spindle rotatably supported by said machine

frame,

means on the measuring spindle for mounting thereon the
rotary member {0 be balanced,

an arrangement for rotatably driving said measuring
spindle, said arrangement including a friction wheel
constructed and arranged to move into and out of a
frictional driving relationship with a part of said mea-
suring spindle, an electric motor, including a rotor, for
rotationally driving the friction wheel, the electric
motor and the friction wheel constituting a motion unit,

10

15

20

25

30

35

45

50
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motion unit at a pivot axis on the machine frame, the
pivot axis being arranged in displaced relationship
relative to an axis of the rotor of the electric motor, the
arrangement being such that the motion unit is movable
by a torque, generated about the pivot axis by the rotor
of the electric motor when the rotor is accelerated, into
the frictional driving relationship between the friction
wheel and the part of the measuring spindle, and
an abutment operatively disposed on the machine frame
structure, said motion unit bearing against the abutment
during acceleration of the rotor of the electric motor.
19. An arrangement for driving a measuring spindle of a
balancing machine including a machine frame structure for
rotatably supporting said spindle, the arrangement compris-
ing:
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a clamping device constructed and arranged to detachably
fix a rotary member to be measured on the measuring
spindle;

a drive wheel non-rotatably connected to the measuring
spindle;

a friction wheel constructed and arranged to be moved

into and out of a frictional driving relationship with the
drive wheel of the measuring spindle;

an electric motor, including a rotor., drivingly connected to
the friction wheel, wherein the electric motor and the
friction wheel constitute a motion unit; and

a support structure constructed and arranged to movably
support the motion unit at a pivot axis on the machine
frame structure, the pivot axis being arranged in dis-
placed relationship and substantially parallel relative to
an axis of the rotor of the electric motor, the arrange-
ment being such that a torque acting on said motion unit
is generated about the pivot axis by the rotor of the
electric motor while the rotor is accelerated to move the
motion unit into the frictional driving relationship
between the friction wheel and said drive wheel of the
measuring spindle,

wherein said support structure includes a resiliently
biased mounting apparatus constructed and arranged to
resiliently bias said friction wheel into frictional
engagement with said drive wheel when said friction
wheel and said drive wheel are in the frictional driving
relationship.

20. An arrangement as set forth in claim 19 wherein said
resiliently biased mounting apparatus comprises first and
second mounting units, at least one of said first and second
mounting units comprising a mounting trunion extending
from said motion unit, a trunion guide supported by said
machine frame structure for supporting said mounting trun-
ion and defining a linear guide structure for said mounting
trunion, said mounting trunion being rotatable and linearly
moveable within said trunion guide, and a spring biasing
said mounting trunion within said trunion guide in a direc-
tion to resiliently bias said friction wheel into frictional
engagement with said drive wheel when said friction wheel
and said drive wheel are in the frictional driving relation-
ship.

21. An arrangement as set forth in claim 20 wherein at
least one of said first and second mounting units comprises
a ball extending from said motion unit and a ball holder
supported by said machine frame structure, said ball being
rotatably held by said ball holder.

22. An arrangement as set forth in claim 19, wherein the
motion unit is mounted on the machine frame structure in
such a way that the driving relationship between the friction
wheel and the measuring spindle is automatically terminated
by termination of the acceleration of the rotor of the electric
motor.

23. An arrangement as set forth in claim 19, wherein said
driving relationship is adapted to be maintained by virtue of
a counteracting moment produced upon frictional connec-
tion between the friction wheel and the drive wheel.

24. An arrangement as set forth in claim 19 including a
weight compensating means for holding the motion unit in
equilibrium in a rest position thereof.

25. An arrangement as set forth in claim 24, wherein the
weight compensating means comprises a spring supported
on the machine frame structure.

26. An arrangement as set forth in claim 19 wherein said
motion unit is pivotally mounted to the support structure
about said pivot axis.
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27. An arrangement as set forth in claim 26 wherein the
pivot axis of said support structure is disposed at least
substantially parallel to the axis of the rotor of the electric
motor.

28. An arrangement as set forth in claim 19 wherein an
axis of the friction wheel and the axis of the rotor of the
electric motor coincide.

29. An arrangement as set forth in claim 19 wherein the
friction wheel is non-rotatably connected to the rotor of the

electric motor.

10

30. An arrangement as set forth in claim 20 wherein said
linear guide structure of said at least one mounting unit 1s
constructed and arranged such that linear movement of said
mounting trunion within said trunion guide is substantially
coplanar with both an axis of the measuring spindle and an
axis of the friction wheel when the friction wheel is in the
frictional driving relationship with the measuring spindle.
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